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TECHNICAL MEMORANDUM 
 

 Greenman-Pedersen, Inc.                 181 Ballardvale Street, Suite 202                  Wilmington, MA 01887                 p 978-570-2999 

An Equal Opportunity Employer 

 
REF: NEX-2021064.00 
 
DATE: October 15, 2021 
 
TO: Ms. Jennifer Williams 
 Ora, Inc. 
 300 Brickstone Square 
 Andover, Massachusetts  01810 
 
FROM: Ms. Heather L. Monticup, P.E., Director of Traffic Engineering – Land Development 
 Ms. Susannah E. Theriault, P.E., Project Engineer 
 
RE: Supplemental Traffic Memorandum 
 Ora at Waldingfield 
 55 Waldingfield Road – Ipswich, Massachusetts 
 

 
 

INTRODUCTION 
 
 
Greenman-Pedersen, Inc. (GPI) has prepared this Supplemental Traffic Memorandum for the proposed Ora 
at Waldingfield to be located at 55 Waldingfield Road in Ipswich, Massachusetts.  The site currently 
occupies the Julia Bird Estate consisting of 32,781 square feet (SF) of space within the main house, carriage 
house, school house, pool house, farm house, and barn.  The project consists of redeveloping the existing 
buildings into the Ora, Inc. workspace that will be relocated from Andover, Massachusetts.  The full project 
will be done in four phases: 
 

1. Phase 1A – renovation and addition at mansion 
2. Phase 1B – equestrian center, farms house renovation and barn addition 
3. Phase 2 – office building and relocation of pool house 
4. Phase 3 – health and wellness building and relocation of schoolhouse 

 
Access and egress is currently provided via two curb cuts on Waldingfield Road.  Access and egress to the 
project is expected to remain the same, however, the western driveway will be shifted approximately 30 feet 
to the east and realigned to meet Waldingfield Road at ninety degrees rather than at a forty-five degree 
angle as it is today.  The site location in relation to the surrounding roadways is shown on the map on 
Figure 1. 
 

A Traffic Impact Study (TIS)1 was prepared and submitted for this proposed project which evaluated the 
traffic impacts associated with Phases 1A and 1B only.  This Memorandum has been prepared to evaluate 
the traffic impacts associated with the full build-out of the project, inclusive of all phases (Phase 1A, 1B, 2, 
and 3, as listed above).  All methodologies used in the TIS have been followed in this Supplemental 
Memorandum. 
 

 
1 Greenman-Pedersen, Inc. (GPI); Traffic Impact Study (TIS), Corporate Headquarters, 55 Waldingfield Road – Ipswich 
Massachusetts, July 9, 2021. 
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FUTURE CONDITIONS 
 
 
To estimate the impact of site-generated traffic within the study area, existing traffic volumes were projected 
to the year 2028, representing a seven-year design horizon in accordance with state guidelines.  Traffic 
volumes on the roadway network at that time will include existing traffic and new traffic due to normal traffic 
growth.  Consideration of these factors resulted in the development of 2028 No-Build traffic volumes, which 
assume that the proposed development is not built.  The incremental impacts of the proposed project may 
then be determined by adding site-generated traffic volumes (Build conditions) and making comparisons to 
the No-Build conditions.  The 2028 No-Build traffic volumes were provided in the TIS dated July 9, 2021 
and are provided in the Appendix for reference. 
 
 

Trip Generation 
 
All employees of Ora, Inc. are equipped to work from home currently, some of which was driven by the 
pandemic but had been in existence for about 25% of the employees pre-pandemic.  The following analysis 
was performed in January, 2021. 
 
 

Total Employees - Per Diem and Full Time  
Total Number of US Employees  274 

Total Number within 100 miles driving distance 184 

Total Number within 60 minutes of driving time 142 

      
Excluding Per Diems  
Total Number of US Employees  182 

Total Number within 100 miles driving distance 123 

Total Number within 60 minutes of driving time 96 
 
 
The site will only be used for the need to meet in groups for collaboration, innovation and recreation.  
Employees are expected to travel to 55 Waldingfield 2-3 times a week, at different times of day and not 
expected to stay all day.  With the full build-out of the Ora at Waldingfield development, the largest number 
of employees that will be on site in a given day is 200 workers, with less on a typical workday.  This is an 
increase of approximately 150 employees over the Phase 1A and Phase 1B portion of the redevelopment. 
 
Traffic to be generated by the proposed redevelopment was forecast using trip rates contained in the ITE 
Trip Generation, 10th Edition2 for Land Use Code (LUC) 714 (Corporate Headquarters).  GPI is aware that 
Ora at Waldingfield will not be a corporate headquarters, but for the purposes of conducting a conservative 
analysis, the ITE LUC was chosen.  A comparison was done based on the gross floor area of the buildings 
and the number of employees expected per day.  All trip-generation data are provided in the Appendix.  
Table 1 summarizes the results of the trip-generation estimates. 
 
 

  

 
2 Trip Generation, 10th Edition. Institute of Transportation Engineers; Washington, DC; 2017. 
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TABLE 1 
Trip-Generation Summary 
 

 Existing Trips 
 

Proposed Trips 

 

Additional Trips d Peak Hour/Direction 

 
May 2021 

Traffic Counts a 

 
LUC 714 

(SF) b 

LUC 714 

(Employees) c 

     
Weekday AM Peak Hour:     

Enter 2 85 70 83 
Exit  4   4   4   0 
Total 6 89 74 83 
     

Weekday PM Peak Hour:     
Enter 5 2 2 (3) 
Exit  1  73  58  72 
Total 6 75 60 69 

     

a Based on traffic counts conducted on May 19, 2021.  No counts were performed on Saturday. 
b Based on ITE LUC 714 (Corporate Headquarters) for 124,199 SF. 
c Based on ITE LUC 714 (Corporate Headquarters) for 200 employees. 
d Proposed Trips based on LUC 714 (SF) minus Existing Trips based on actual traffic counts. 

 
 
In order to provide a more conservative analysis, the trip generation estimates based on the gross floor area 
was utilized in the capacity analysis.  As shown in Table 1, the proposed redevelopment is expected to 
generate 83 additional vehicles trips (83 additional entering and 0 additional exiting) during the weekday AM 
peak hour and 69 additional vehicles trips (3 fewer entering and 72 additional exiting) during the 
weekday PM peak hour. 
 
It should be noted that some of the total square footage accounted for in Phase 1B is the addition of twenty 
(20) guest rooms and in Phase 3 is the Health and Mindfulness Center.  These rooms and the Health and 
Mindfulness Center are to be used for those employees/guests already coming to Ora at Waldingfield and 
are not expected to generate additional traffic.  The total square footage of space, however, was included 
to provide a conservative (worse-case) scenario for the expected trip generation of the site.  Again, this 
methodology assumes that the facility operates as a normal 9:00 AM to 5:00 PM business with the majority 
of the trips happening during the peak hours, which is not the case as described above. 
 
 

Trip Distribution 
 
Having estimated project-generated vehicle trips, the next step is to determine the distribution of project 
traffic and assign these trips to the local roadway network.  The directional distribution of site traffic is 
dependent on expected travel routes to and from the site.  Geographic Information System (GIS) data was 
used to create maps based on the employee addresses provided by the Client.  Maps were created for 
employees residing within a 100-mile drive radius of the site and employees residing within a 60-minute 
drive radius of the site.  These maps are included in the Appendix.  As a result, approximately 70 percent 
of the site-generated traffic is expected to and from the north along Highland Street, 20 percent is expected 
to and from the south along Highland Street, 5 percent is expected to and from the north along Route 1A, 
and 5 percent is expected to and from the south along Route 1A. 
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Build Traffic Volumes 
 
Based on the traffic generation and distribution estimates for this project, the traffic volumes associated with 
the proposed redevelopment were assigned to the roadway network.  The site-generated traffic networks 
are shown on Figures 2 and 3 for the weekday AM and weekday PM peak hours, respectively.  The site-
generated traffic volumes were then combined with the 2028 No-Build traffic volumes to develop the 
2028 Build peak-hour traffic-volume networks.  The 2028 Build weekday AM and weekday PM peak hour 
traffic volumes are illustrated on Figures 4 and 5, respectively. 
 
 

Traffic Increases 
 
The proposed redevelopment will result in increases in traffic on the study area roadways.  As shown on 
Figures 2 and 3, traffic-volume increases beyond the study area during the weekday peak hours are 
expected to be 61 vehicle trips or less.  These increases represent one additional vehicle trip approximately 
every 1 minute or more during the peak hours. 
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CAPACITY AND QUEUE ANALYSIS 
 
 
Capacity and queue analyses were conducted at all study area locations under 2021 Existing, 2028 No-
Build, and 2028 Build (Phase 1A and 1B) traffic-volume conditions in the TIS dated July 9, 2021.  The 
2028 Build (Phase 1A, 1B, 2 & 3) traffic volumes condition has been conducted in this Supplemental 
Memorandum.  The impact of site-generated traffic can be measured by comparing 2028 No-Build 
conditions to 2028 Build conditions. 
 
 

Methodology 
 
The capacity analysis methodology is based on the concepts and procedures in the Highway Capacity 

Manual (HCM)
3
 and is described in the Appendix.  This is the same methodology used in the TIS dated July 

9, 2021. 
 
For unsignalized intersections, the 95th percentile queue represents the length of queue of the critical minor-
street movement that is not expected to be exceeded 95 percent of the time during the analysis period 
(typically one hour).  In this case, the queue length is a function of the capacity of the movement and the 
movement’s degree of saturation. 
 
 

Analysis Results 
 
The results of the level-of-service (LOS) and queue analyses are shown in Table 2 and are discussed below.  

Capacity and queue analyses were conducted at the study area intersections utilizing Synchro software.
4
  

The capacity and queue analysis worksheets for all conditions are provided in the Appendix. 
 
The full build-out of the proposed project is expected to have a negligible impact on the study area 
intersections.  Increases in delay at all study area intersections are expected to be less than one 
second, all volume to capacity (v/c) ratios are expected to be well below 1.00 indicating there will be 
adequate capacity to accommodate the anticipated traffic volumes, and all queue lengths are 
expected to be two vehicles or less with the addition of the proposed project. 
 
 
County Road (Route 1A) at Waldingfield Road 
 
Under future traffic-volume conditions, without the proposed project in place, the intersection of County 
Road (Route 1A) at Waldingfield Road operates with the County Road northbound left-turn critical 
movement at optimal levels (LOS A) and the Waldingfield Road eastbound approach at LOS B/C during the 
weekday peak hours.  The proposed project has a negligible impact on this intersection.  Due to the change 
in use, the directional distribution of entering/exiting vehicles as well as the distribution beyond the study 
area differs from the existing traffic patterns to/from the site.  Accordingly, there is a negligible decrease in 
traffic on some movements at this intersection.  With and without the proposed project in place, the v/c ratios 
are expected to be well below 1.00 indicating there will be adequate capacity to accommodate the 
anticipated traffic volumes.  All queues at this intersection are expected to be two vehicles or less. 
 
  

 
3 Highway Capacity Manual 6th Edition, Transportation Research Board; Washington, D.C.; 2016. 
4 Synchro plus SimTraffic 11; Trafficware LLC.; Sugar Land, TX; 2019. 
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Waldingfield Road at Site Driveways 
 
Under future traffic-volume conditions, with and without the proposed project in place, all movements at the 
intersection of Waldingfield Road at the site driveways are expected to operate at optimal levels (LOS A) 
with all v/c ratios well below 1.00 and queue lengths of one vehicle or less.  The turning movements into/out 
of the site driveway were combined and analyzed as one driveway to provide a more conservative analysis. 
 
Waldingfield Road at Goodhue Street 
 
Under future traffic-volume conditions, with and without the proposed project in place, all movements at the 
intersection of Waldingfield Road at Goodhue Street are expected to operate at optimal levels (LOS A) with 
all v/c ratios well below 1.00 and queue lengths of one vehicle or less. 
 
Highland Street at Waldingfield Road 
 
Under future traffic-volume conditions, without the proposed project in place, the intersection of Highland 
Street at Waldingfield Road is expected to operate at optimal levels (LOS A) with all v/c ratios well below 
1.00 and queue lengths of one vehicle or less.  With the proposed project in place, the intersection is 
expected to operate at LOS A/B with all v/c ratios well below 1.00 and queue lengths of one vehicle or less.  
The Waldingfield Road westbound approach is expected to drop from LOS A to LOS B during the weekday 
PM peak hour due to an increase in delay of less than one second.  Due to the thresholds of LOS criteria, 
the negligible increase in delay drops the LOS. 
 
Highland Street at Goodhue Street 
 
Under future traffic-volume conditions, with and without the proposed project in place, all movements at the 
intersection of Highland Street at Goodhue Street are expected to operate at LOS A/B with all v/c ratios well 
below 1.00 and queue lengths of one vehicle or less. 
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TABLE 2 
Intersection Capacity Analysis Summary 
 

 2021 Existing a 2028 No-Build a 2028 Build (Phase 1A & 1B) a 2028 Build (Phase 1A, 1B, 2 & 3) 

Intersection/Peak Hour/Lane Group V/C b Del. c LOS d Queue e V/C Del. LOS Queue V/C Del. LOS Queue V/C Del. LOS Queue 

County Road (Route 1A) at Waldingfield Road 

Weekday AM:                 
County Road NB left-turn 0.01 8.0 A --/<25 0.01 8.1 A --/<25 0.01 8.1 A --/<25 0.01 8.1 A --/<25 
Waldingfield Road EB approach 0.17 12.5 B --/<25 0.19 13.3 B --/<25 0.19 13.3 B --/<25 0.19 13.4 B --/<25 

                 

Weekday PM:                 
County Road NB left-turn 0.06 8.1 A --/<25 0.07 8.2 A --/<25 0.07 8.2 A --/<25 0.07 8.2 A --/<25 
Waldingfield Road EB approach 0.22 18.3 C --/<25 0.26 20.7 C --/25 0.26 20.6 C --/25 0.27 20.5 C --/28 

                 

Waldingfield Road at Site Driveway 

Weekday AM:                 
Waldingfield Road EB left-turn 0.00 0.0 A --/<25 0.00 0.0 A --/<25 0.02 7.4 A --/<25 0.06 7.4 A --/<25 
Site Driveway SB approach 0.01 8.7 A --/<25 0.01 8.7 A --/<25 0.00 8.5 A --/<25 0.00 8.6 A --/<25 
                 

Weekday PM:                 
Waldingfield Road EB left-turn 0.00 7.5 A --/<25 0.00 7.5 A --/<25 0.00 7.5 A --/<25 0.00 7.5 A --/<25 
Site Driveway SB approach 0.00 9.7 A --/<25 0.00 9.8 A --/<25 0.05 9.2 A --/<25 0.11 9.5 A --/<25 
                 

Waldingfield Road at Goodhue Street 

Weekday AM:                 
Waldingfield Road WB left-turn 0.02 7.5 A --/<25 0.02 7.5 A --/<25 0.02 7.6 A --/<25 0.02 7.6 A --/<25 
Goodhue Street NB approach 0.02 9.0 A --/<25 0.02 9.0 A --/<25 0.03 9.2 A --/<25 0.05 9.4 A --/<25 

                 

Weekday PM:                 
Waldingfield Road WB left-turn 0.02 7.4 A --/<25 0.02 7.4 A --/<25 0.03 7.4 A --/<25 0.03 7.4 A --/<25 
Goodhue Street NB approach 0.03 8.7 A --/<25 0.04 8.7 A --/<25 0.04 8.7 A --/<25 0.04 8.7 A --/<25 

                 

Highland Street at Waldingfield Road 

Weekday AM:                 
Highland Street SB left-turn 0.06 7.6 A --/<25 0.06 7.7 A --/<25 0.08 7.7 A --/<25 0.11 7.8 A --/<25 
Waldingfield Road WB approach 0.04 9.2 A --/<25 0.04 9.2 A --/<25 0.04 9.3 A --/<25 0.04 9.3 A --/<25 
                 

Weekday PM:                 
Highland Street SB left-turn 0.03 7.7 A --/<25 0.04 7.7 A --/<25 0.04 7.7 A --/<25 0.04 7.7 A --/<25 
Waldingfield Road WB approach 0.11 9.8 A --/<25 0.12 9.9 A --/<25 0.14 10.0 B --/<25 0.19 10.3 B --/<25 
                 

Highland Street at Goodhue Street 

Weekday AM:                 
Highland Street SB left-turn 0.00 7.5 A --/<25 0.00 7.5 A --/<25 0.00 7.6 A --/<25 0.00 7.6 A --/<25 
Goodhue Street WB approach 0.05 11.1 B --/<25 0.06 11.3 B --/<25 0.06 11.3 B --/<25 0.06 11.3 B --/<25 

                 

Weekday PM:                 
Highland Street SB left-turn 0.00 0.0 A --/<25 0.00 0.0 A --/<25 0.00 0.0 A --/<25 0.00 0.0 A --/<25 
Goodhue Street WB approach 0.04 10.8 B --/<25 0.05 10.9 B --/<25 0.06 11.0 B --/<25 0.07 11.1 B --/<25 

                 

a From Table 4 in TIS dated July 9, 2021.   
c Average control delay in seconds per vehicle.  

e Average/95th percentile queue length in feet per lane (assuming 25 feet per vehicle). 
b  Volume-to-capacity ratio.    

d Level of service. 
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CONCLUSIONS 
 
 
Existing and future conditions in the study area have been described, analyzed, and evaluated with respect 
to traffic operations and the impact of the proposed Ora at Waldingfield project under the full build-out of 
the project (Phases 1A, 1B, 2 & 3).  Conclusions of this effort are presented below. 
 

• The proposed Ora at Waldingfield is to be located at 55 Waldingfield Road in Ipswich, 
Massachusetts.  The site currently occupies the Julia Bird Estate consisting of 32,781 SF of space 
within the main house, carriage house, school house, pool house, farm house, and barn.  The project 
consists of redeveloping the existing buildings into the Ora, Inc. workspace that will be relocated 
from Andover, Massachusetts.  The full project will be done in four phases. 
 

• Access and egress is currently provided via two curb cuts on Waldingfield Road.  Access and egress 
to the project is expected to remain the same, however, the western driveway will be shifted 
approximately 30 feet to the east and realigned to meet Waldingfield Road at ninety degrees rather 
than at a forty-five degree angle as it is today. 
 

• The proposed redevelopment considering the full build-out of all phases of the project (Phase 1A, 
1b, 2 & 3) is expected to generate 83 additional vehicles trips (83 additional entering and 
0 additional exiting) during the weekday AM peak hour and 69 additional vehicles trips (3 fewer 
entering and 72 additional exiting) during the weekday PM peak hour.  Traffic-volume increases 
beyond the study area during the weekday peak hours are expected to be 61 vehicle trips or less.  
These increases represent one additional vehicle trip approximately every 1 minute or more during 
the peak hours. 
 

• The full build-out of the proposed project is expected to have a negligible impact on the study 
area intersections.  Increases in delay at all study area intersections are expected to be less 
than one second, all v/c ratios are expected to be well below 1.00 indicating there will be 
adequate capacity to accommodate the anticipated traffic volumes, and all queue lengths 
are expected to be two vehicles or less with the addition of the proposed project. 
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CAPACITY ANALYSIS METHODOLOGY 

 
A primary result of capacity analysis is the assignment of levels of service to traffic facilities under various 
traffic flow conditions. The capacity analysis methodology is based on the concepts and procedures in the 

Highway Capacity Manual (HCM).5 The concept of level of service (LOS) is defined as a qualitative measure 
describing operational conditions within a traffic stream and their perception by motorists and/or 
passengers. A level-of-service definition provides an index to quality of traffic flow in terms of such factors 
as speed, travel time, freedom to maneuver, traffic interruptions, comfort, convenience, and safety. 
 
Six levels of service are defined for each type of facility. They are given letter designations from A to F, with 
LOS A representing the best operating conditions and LOS F the worst. Since the level of service of a traffic 
facility is a function of the traffic flows placed upon it, such a facility may operate at a wide range of levels 
of service, depending on the time of day, day of week, or period of year. A description of the operating 
condition under each level of service is provided below: 
 

• LOS A describes conditions with little to no delay to motorists. 
 

• LOS B represents a desirable level with relatively low delay to motorists. 
 

• LOS C describes conditions with average delays to motorists. 
 

• LOS D describes operations where the influence of congestion becomes more noticeable. Delays 
are still within an acceptable range. 

 

• LOS E represents operating conditions with high delay values. This level is considered by many 
agencies to be the limit of acceptable delay. 

 

• LOS F is considered to be unacceptable to most drivers with high delay values that often occur, 
when arrival flow rates exceed the capacity of the intersection. 

 
 

Unsignalized Intersections 
 
Levels of service for unsignalized intersections are calculated using the operational analysis methodology 
of the HCM. The procedure accounts for lane configuration on both the minor and major street approaches, 
conflicting traffic stream volumes, and the type of intersection control (STOP, YIELD, or all-way STOP 
control). The definition of level of service for unsignalized intersections is a function of average control delay. 
Control delay includes initial deceleration delay, queue move-up time, stopped delay, and final acceleration 
delay. The level-of-service criteria for unsignalized intersections are shown in Table A-1. 
 
 

Signalized Intersections 
 
Levels of service for signalized intersections are also calculated using the operational analysis methodology 
of the HCM. The methodology for signalized intersections assesses the effects of signal type, timing, 
phasing, and progression; vehicle mix; and geometrics on average control delay. Control delay includes 
initial deceleration delay, queue move-up time, stopped delay, and final acceleration delay. Table A-1 
summarizes the relationship between level of service and average control delay. 

  

 
5 Highway Capacity Manual 6th Edition, Transportation Research Board; Washington, D.C.; 2016. 
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TABLE A-1 
Level-of-Service Criteria for Intersections 
 

 
 

Level of 
Service 

Unsignalized Intersection Criteria 
Average Control Delay 
(Seconds per Vehicle) 

Signalized Intersection Criteria 
Average Control Delay 
(Seconds per Vehicle) 

   

A 10 10 

B >10 and 15 >10 and 20 

C >15 and 25 >20 and 35 

D >25 and 35 >35 and 55 

E >35 and 50 >55 and 80 
F >50 or v/c > 1.0 >80 or v/c > 1.0 
   

Source Highway Capacity Manual 6th Edition, Transportation Research Board; Washington, D.C.; 
2016. Pages 19-16, 20-6, and 21-9. 

 
 
For signalized intersections, this delay criterion may be applied in assigning level-of-service designations to 
individual lane groups, to individual intersection approaches, or to the entire intersection. For unsignalized 
intersections, this delay criterion may be applied in assigning level-of-service designations to individual lane 
groups or to individual intersection approaches. 
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CAPACITY AND QUEUE ANALYSIS WORKSHEETS 
 


